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ABSTRACT 

The paper describes research examining the 
interrelationships among cognitive, linguistic, and social 
development in a sample of dysphasic children (having severe 
linguistic problems disproportionate to cognitive abilities) using 
microprocessors as a special diagnostic and training environment* Two 
studies are described; the first (the Comparison Study) examined 
problem solving, social skills, and linguistic performance of eight 
dysphasic and eight normal 8- to 10-year-olds on diagnostic and 
computer-based tasks. Ss worked on computer games in cooperative and 
didactic sessions. The performance of dysphasic Ss wrs lower on 
almost all measures. In the second study (the Training Study), the 
dysphasic Ss were given training in problem solving on computers. 
With small amounts of training, the performance of dysphasic Ss 
resembled that of the control group. The results of both studies 
suggest that students' educational history can result in the 
development of secondary deficits. Lower performance is not always a 
property of individual deficits, but occurs within a system of 
interrelated activities. Among educational implications discussed are 
ways to draw the children into educational experiences, in part by 
redirecting their me t acogn i t i ve skills frofn t.isk avoidance to task 
analysis; considerations in grouping children with language problems; 
and the role of computers in education. (CL) 
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ISTROWPCtlOS 

Overall research program 

the research siimieed here ia part of a general effort on our part to 
provide a principled baala for designing productive educational environments 
for learning handicapped childrenn 

As described In Cole and Trau{Haann (1980), children who experience 
language — related learning problems may be able to learn effectively If the 
conditions penalt then to use their considerable intellectual ability* 

The particular goal oi this project was to examine the interrelationships 
aisong cognltlvet linguistic and social develo{mient In a sample of learning 
handicapped children using microprocessors as a special diagnostic and train- 
ing environments. The research literature Indicates the existence of a popu- 
lation of children, referred to as dysphasic, who have severe linguistic prob- 
lems that are disproportionate to their cognitive abilities (Eisenson, 1972; 
Ingram, 1975; ^torehead & hforehead. 1976; Bloom & Lahey, 1978). Almost no men- 
tion Is made of the effect of the language problems on social development. 
This leaves us vith the belief that social skills are only minimally affected 
by the language problems. A group of dysphasic children could be very useful 
in understanding how language development is tied to cognitive and social 
skills and possibly the degree to which these different aspects of development 
can proceed independently. 
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Most of the existing research oa dysphasia has been carried out with very 
yotmg chlXdr«tt exa»laing the delaye4 or devlanc language acquisition process 
(I%^nyuk» 1968« 1976; Els^^nson & tngratii« I972i Mo^«head» 1972; Johnson & 
Schery^ 1976; BXo<m & Lahey« 1978). We have been lncerest€Hi in how the 
delayed or deviant language learning process influenced other aspects o£ 
development • We therefore chose to look at older childrer. » Finding older 
children with language prob3€»iis waa not In itself difficult. But the nature 
of their language problems and the structure of their other skills w^ire very 
difficult to determine. 

The results of two studies are reviewed in this report. The first, the 
Comparison Study, examines the problCT- solving strategies, social skills and 
linguistic performance of eight dysphasia and eight normal children (ages 10- 
12 years) on diagnostic computer-based cognitive tasks « 'rtiree computer tasks 
Involving (I) estimation, (2) perceptual/spatial and (3) inference skills were 
used. Pairs of students from che Language ilingulstlcally impaired) and Con- 
trol ( UnKalstically normal) groups worked together on computer games In two 
types ot sessions. Cooperative and Didactic Cooperative sessions wre those 
in wtilrh there was s^ymaietrical game knowledge, and the game was new to both 
pLiyers. Didactic Sessions were those in which there was asymmetrical game 
knowltdge; the game was known by one student who was placed In tne role of the 
t-t'ri h^ r wtitl*'* r.he other f?ttidf*nt ^i«;snTn<*d the rnip of tho l^^^rner* 

perf ormant was compared In terms of two types of problem solving meas- 
ure's (problem-framing and gamr-playlng skill) two lin^ulstlc measures 
f iangii*iR€* fim^ncy and language errors) and social measures which charge t€!rl zed 
in adapting the roU-s of crat lu*r ^nd ItMrner- 
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The {Nsr^ornance o( the DysphASlc children was lower on almost all meafi'^ 
ures* Their lower perforaanca provided the aotivation for a phase of the 
research referred to a3 the Ttainittg Study# The Dysphasic students wet^ pro-^ 
.'Ided training In solving problefiis presented on computers « Hie training ses- 
sions evolved gradually^ from computer controlled playing to student controlled 
playing as the students demimstrated si^re skill. Vlth small amounts of train'*- 
ing on the ccmputer, the performance of the Dysphasic children resembled that 
of the control group - 

The results of both studies suggest that students' educational history 
can re$iult in the development of secondary deficits. Lower performance is not 
always a property of individual deficits* out occurs within a syst^ of inter-^ 
related activities* Understanding this system is vital to efforts to create 
effective educational programs for these children. Computers can be effective 
tools for the development of educational programs for children in special edu- 
cation- 

In this rt^port we first discuss some of the difficulties In locating 
oIvitT dy<:;phaslo children* We then review the major results of the Comparison 
and Training Studies (Riel, 1982 )• Finally, we address the educational impli- 
<".dtiun5* of these findings. Suggestions will be made for structuring the edu- 
(arlon;il environment of children with language problems so that knowledge 
ri . qui sit ion Is not delayed by concentrating on areas of weakness rather than 
fif^as of strength. 
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INSTITUTIONAL AND CLINICAL IDENTIFICATION OF DYSPHASIC CHILDREN 

We uftcovtjred a certain tei^iqti b^t^^n th^ clinical defiaitian of dys- 
phasia and institutional constraints on the categotization and educational 
placeaent of these children. Wbilt^ there are both clinical and institutional 
definitions of dysphasia « the group of children isolated by these definitions 
are far tram isoniorphlc. The clinical/ research definition of dysphasia is a 
developmental problea vrith receptive and/or e> assive language that is not 
attributed to any knovn cause (deafness p injury, autism, et cetra) occurring 
in children vith normal (85 or higher) nonverbal IQ scores (Ingram, 1975) • 

The school district, partially in response to the demands of federal Leg-- 
lalative mandates for the special education of handicapped students, has esta- 
blished a niaaber of educational programs including special classrooms for the 
**Severely Language Handicapped" (SLH). SLH Is an educational, institutional 
d^^flnltlon of children with language dif flculties* So defined, these language 
handicaps are delays of one year or myrB behind mental age in at least two 
aspects of language (phonology, syntaif, semanttcH and pragmatics) In children 
of normal intelligence- 

(;iven the similarity in clinical and institutional definitions of chil-- 
dn-n with language difficulties, we expected to find dysphasic children in SLH 
rlissrooms. However ♦ we did not find thi*; marrh befwei'n rliniral and institu- 
tiwiKil definitions operating in actual educational practice* Not all students 
In SLH cl^s^rooms were dysphasic. Based on IQ rest <;rnres, some children were 
••miMitdUy letacded.*' Other children neened to be In thr SLH classroom because 
th<*y spok*.- two l<mjjMag*^*» with limited success* Still others had learning 
;»r';>i*'ms th^f d^llfd categorl /^^t ion. 
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it did not s^aa that cha locators in this discrict were thesselves ta 
clinical critetla In placing students into the StH classrooa. Cq^s iterations 
of a fiscal, legal, and practical nature also Influenced the plac^ient of stu- 
dents Into this classroott. The federal law governing special educaticn man-* 
dates that twelve percent of the school aged population \rtll be sarved by spe- 
cial education programs. The ccmpulsory thrust of this law provides an incen- 
tive to search for, identify, and place students Into special education pro- 
grams in order to Bwtet mandated quotas • The legal incentive to search for 
students is reinforced by financial Incentives. School districts are provided 
funds from state and federal sources for each student in regular classroomSt 
and a greater amount of money for students in special education programs. 
They receive ©ore money for students in "pullout" programs and still more 
money for students In "whole day" programs. This additional source of money 
also serves as an incentive to search for students to place in special educa- 
tion- As a result of these factors, placement decisions are based on an 
interlacing of these considerations and such factors as space and money avail- 
able. 

Kven wlthuut l\w^e constraints, children rarely fit easily into one of 
the categories that have been established. The Psychometric measures, school 
achievemenL tests, and evaluation by the school psychologist and Che classroom 
t*»a* h€?r frf»qucntly conflicted in their determination of which students were 
typlr.il ♦r'xamples of dysphasic children. A good example of this is Pat, a 
sixth grader from Srhnol • Tlii? school psychologist suggf^sted that Pat tsight 
not bt* dysphasic because her scores on the WISC-R did not show a large spread. 
1\,f* pKv^hoh>gIst said th^f Par might well bv learning disabled like her 



dbfatiier* Ote tli« other ha^ the classroosi teacher selected F&t as the pro to* 
^^t;'^iCA 1 dysphaaic eht hi^ » school ^^chievcmt^ secret sn^pq^c the teaUmra 

:^j^alimtim |ii jbath «^ is ;s full feBT ^K«ve gtade level In lai^ttage 

"fiH^ta^ $he is sewiral y^rs helw stsAe level* 4c<Kir4i^ %9 the teacher ^ ebe^ 
I^^sa has s^reafr difficult:)!^ in retellltig evmts. or eacpresslog her ideas in 
^either *ij^rhal or written fora^ ^be Takea Test did m^t iiHlicate a receptive 
-i^iig«ge ptijhiem (copieisc^t irlth tdhe >sychol<J«lst*s^^ «^ fi«S!a?re 

t>n the lUvetis indicated ^ove average intelligence (inconsistent «ith the 

psychologist's eveluation). 

It Pat had been unusual. It uouid have been easy to exclude her from this 
study* Yet, she i^s one of the four studeats selected out of a group of 
twelve students as the best ex«^les of dysphaslc children lo that school • It 
is possible that irore testing or different tests wuld result in a pattern 
that would identify Pat as dysphaslc or as not dysphasia^ It is doubtful, 
though, chat such ceacing will provide the kinds of reconmendations that will 
enahlt* Pat to succeed In school* Even If It were possible to separate chil- 
dren \A%o had A particular problea with language, they are a number of problaais 
with thr edticaclonal practice of grouping them together in small numbers for 
instruction. 

THE SYSTEM OF DEVELOPMENT 

In the Comparison study, we examined the problems-solving, linguistic and 
sorial skills of language-Impaired and normal children. Analyzing each of 
rhfr'-se skill domain!!, in l.^olacion, did not display the total system within 
vhi h triry op<Tatt»* In fact looking ar them In isolation leads to Inferences 



^Mt>:S^!^-'^^^^ tlifi abilities of tfaeae chl},drefi that are fuit >mrrasitad t^iea the, ^ol^ 

Zi^-^^'-^^'fJ^^^^ ■■ ;.; , y .;_ ■ ' ^ ^ >^ w^^...^ J..'^".. .t.'.,:^.^.!....' ... , ' ^^^ '-. 

considered* ■. ... , . - 

Suamary of the Ccwparlsoa Study 



^i.y^t'^l *r* • 



^^gs|^|^v|^^^ We beglB, by s^praarlsif^ the ^imiiarities imd dif £erei»:et» bcpteaa the 
^^^^^^1^ / XBSi^tiA^ and Cofitcol Gtwtp» that nere observed during the Coafmrlaoti study. 
H^^SSS^^^ the . di££et€mces ;X a wid^ii^. - oi : -ay. ..t^earetl^ 

4fK;u0» By r^Carwlaticig th# fiature ol the task t^^ id^lch the t^iguage atudenta 
were oriented, a different way tjf Interpretltq^ the behavior of these stu^enta 
heccmes possible. 

Stmtlaritleg . All the students approached and played the games vith 
interest. They all seesed to enjoy interacting with the cotnputer. On subse- 
quent visits to the school » children frOT both groups urged us to bring the 
computer back. They understood the procedures that were established for the 
different sessions and generally followed instructions. 

Thvre were no group differences In the amount of language used by the 
students while playing the gases. The Language students wre Just as verbal 
as the Control group* In contrast to the research of Ingram (1972) p the 
Langtiage students asked ffiorCt not fewer questions. The o^an length of comun- 
ioatlon units was the same for each group as was the number of words per 
mhitito . Both groups of students used language to regulate their own beha*,?ior 
and to direct the behavior of their partner. 
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Tb«[ atu4eiit0 i^re ^le to ccwrdlaat^i g^i^ {rlaylng and ^Uibli:^ their 



j^ystiewi, foe dividing th«r ti^k qr tdfcl«« tHW^* i^tl* m £^ miw^t n^c^s^. 







tiie sttMleiits wrl^ out; dii^r^^cAkeaee^ that arose th^»Belm^ 



;«ere j»9 likely t?^^^^^ qtxestlons from their peers ^ they were to ansifer 



si^^^^'^^ Dlf gereiicas ^ £Nrs|itiastc chlXdrea «^r«i s«locc«4 b«M:au9e o£ tal^tai7 

dlfCiculcies mth language^ It ims not surprisl^^ then, that they dimn^ 
^ : s prm^l^roa related to Unguage i«e than did the Goatn^l stwieata 

^^r^^rir^r^- 1 dlfferencefir are deacrtbed tn more detail in Riel, 1962) • The Latiguag« 

"^zrf^'^^^ spent leaa tliB^ givltig Itifoiraatton and used fewer co&sttmicatloit imita 

^ to explain the gmea to their peers than did the Control students^ The 

Langtsage grotip got hogged down ^re often in laiqpiage maeea. Indicating that 
they had iftore trouble ea:preaslng their thoughts in words* Their pattern of 
language errors was In some ways similar to their game playing pattern « in 
that they were (Bcre likely to take liberties in modifying linguistic relation- 
ships* In iftost cases t they did not seem to be lacking a formal knowledge of 
langfMge* They were more likely to construct utterances that on some occa- 
sions did« and on other occasions did not, conform to linguistic convent ions • 

The language difficulties of dysphaslc children h^ve consequences for 
tht'ir social and problem solving behavior^ The language students were highly 
dependent on adult help to solve problems. They turned to the adult first, 
r-irely consulting the machine or esrh other. Computer help required a minimal 
amount ot reading and peer help required a hlgner degree of verbal explicit- 
n*-s<4 th^n w.ts necessary to elicit adult h<»lp. The Control students turned 



May IJ, 9 

flrjit tu tho coaiputi^r, then co their peer and only to the adult as a last 
resort when a problem could not be solved* Even ^en the Lati^uage students 
w«*re directed to the computer or to their peer for help they continued to 
request adult help. 

Another way in which the behavior of the Language studet«ts diiftered from 
that af the Control students %ms in their way of dividing up the task. The 
Language students took turns playixig the g^es, attributing success or failure 
to the individual. The Control students were more likely to divide up the 
rasks within a game and %rark Jointly, sharing the responsibility for success 
and failure. Working together Involves sharing perspectives to reach a common 
understanding of the game and the strategies for playing the game. Problems 
with language could be interpreted as responsible for difficulty engaging in 
Joint problem solving* 

Finally, all the Uinguag^ students demonstrated very different problem 
Holving skills from the Control students. They did not approach and organize 

tlw probltrm-iK>lvlng situation in a way that would enable them to succeed, 
fhey frequently began games without instructions and did not move down in 
irv» A wttf n a gaiKt* proved to be too difficult. Tltey played twice as many games 
,it a level at which they had a low percent of successes than at a level at 
whi h rhf'v had a fairly high rate of success. Despite their low rate of sue- 
t s , , ihey ;}^^r.sisted at activities that were too difficult. They had more 
rr-Mibi*' .irKanizing the game playing situation and confcrming to the con- 
sfr^iafs of the games* Rather than rhoose an *^asi»*r game l<*vel , they were 
raor*^* likely to change.' the >^ame rules to arcommodato their understandings. The 
j..jn?r')l stud^'nts mnnlt*red th*' prnhlftn s>1v1tu! slruaclon and their own *^klll.s, 

II 
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iforking reasonably eff lclenfl^ towards the goal of playing the gase vi^Xl* The 
I.dnguag6 students on the other haad» daQonstratad very poor probl^ frying 
skills. 

This pattern of differences Indicates that the language difficulties of 
these children do have consequences for the develofment of other skills As 
can be seen froa these findings^ language not the cmly area ot difficulty 
for most of these children « Attempts to be more precise about the type of 
probleisa these children have In other areas of developiaent are hindered by the 
variability of their performance. 

A cosraon observation among researchers and cllnlclana is that the perfor- 
mance of dysphaslc children on IQ tests is highly variable. Because intelll^ 
gence is conc::ived of as a property of the individual; even If a person exhi- 
bits intelligent behavior only from time to time, he or she is, nevertheless « 
sAid to possess the property. Factors such as ir^-^k of attention, poor concen-* 
tration or loi# motivation are assumed to be responsible for the Inconalsten- 
cies. Dysphasic children are, therefore, described as having normal intelli- 
gence^, but short attention spans* 

Our Interpretation of these reports was that the childreu were not 
intt^rested in tt»sting. Not understanding the consequences of their behavior, 
tt.ey wt^re not caking th^ testing seriously and were not motivated to do vclK 
• Hir rholcc* ot computer games was directly influenced by these observat ion^^^* 
W> fK^.sum^'fl that thi* students would be very excited about playing computer 
gair^H rind with this high motivation the Inconsistency of behavior would not be 
pmblem. r>ir pretnl^ie about motivation w;is correct but the inference con- 
*Tn: 1/. h*'h/ivif>r.!l rons istency did not follow. The children were very excltt'd 

12 
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abouc the gas^B aod %vere eager to play but their per£omaac^ remained highly 
variable. This inconslstecicy of behavior makes it very difficult to assess 
the comon patterns of skills or abilities of these children vlth any coafi^ 
deiice« Variable perforsance can be seea In a uuaber of different situations. 

It Is clearly evident In the pattern of language errors made by tl^se 
lehiidren* For sK>st of the lai^uage errors recorded t there were nmerous exam^ 
ple3 of the aane linguistic construction formed correctly* This Indicates 
that at least on some occasions the students understood the gramatical rela*« 
tionshlps that goveinn a particular construction* Ite have no principled reason 
tot^ or clear my to characterize , the environments in which langtiage errors 
were made versus those In i^lch no errors wei.e mst^e. It is as if language 
lacked autoaatlclty such that when other systems of interaction competed for 
cognitive resources t linguistic production suffered « 

It was also difficult to determine ^en a student in the Language group 
understood how to play the games • On one occasion a student may be playing so 
wpH that there Is no doubt that he understands ttie game« On a later occa^ 
,9 ion, the student performs belu*-* :he level of chance « This on/off quality of 
performance was most striking during the Training Study as the students played 
the same game over a period of several weeks. It would be easy to say that 
the language students simply lost interest in the game and therefore stopped 
<'onr«»ntrating. This did not seem to be the case« The student was eager to 
demonstrate that he was ready to teach the g^e to another child* He knew Uis 
performance was being evaluated and wanted to play well, but It was as if he 
t*ad fofi^otten how to play. Several hours later when he was given another 
hanrp CO play, he appeared to have remembered. Again, we could find no prln- 
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clpled way to account for the inconsistencies of performance. At the time 
when knowledge of the gaae fades, th^ students sometimes remained eager to 
play and other times abruptly decided that they did not want to play any more 
that day* 

Even auditory perception seemed to vary rnider different conditions for 
Home at these children* In the "Astronaut" game there was a sound pair 
dlscriminaclon task that was similar to the test that Xallal (1976) used to 
locate deficits in auditory processing in dysphaslc children. The Interval 
between the two sounds decreased as the level o£ difficult of the gaae 
Increased • At level four and five the interstlmulus intervals were less that 
53 milliseconds, a condition which resulted in discrimination problems for 
children with auditory processing problems # Watching the children play the 
games It seemed clear that the sound discriminations were more difficult for 
ch.* dysphaslc children than the Control students. After the Srjsslons were 
over, we gave the children In the Language group a tone test. This was done 
by ^H/tding up the tasks In the game so that the Language student was only 
responsible for a small part of the task. We navigated the space ship in the 
ji^.ime that chey did not need to monitor direction or worry about crashing into 
a planet. Under these circumstances, some of the children who had difficulty 
with tho sound di ^:crlminat ions during the Comparison Study, now played error 

Dtu* way to understand these Inconsistencies in performance is to assume 
limited ahiUty on the part of the students. Thci Umguage students would been 
dt»s<:ribt*d as lacking certain skills or having limited processing ability. But 
sti* h f irtnnLitions usually only account tor one aspect of behavior and can not 
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account for the iihole coaflguraci^n o£ behavior* 

An iNiditlonal Interpretation that could be dram fro® observation of the 
poor probXeoi frmitig laoves of the language students » is that they lack 
metacognitlve abilitie8 (cf#, Torgeson, 1977). To caaaine this possibility it 
is Important to est^^blish ^at is oeant by wetacognitive abilities. 

Baker and Brovn (1982) si^jgest that two clusters of metacognitlve abili- 
ties are involved in problem solving. the first involves the person's 
knowledge about his or her cognitive resources, the dananda of the situation 
and the oatch betwen cognitive resources and taak ccmplexlty. The second 
cluster are ael£-«regulatory aechanisms usee durlxig any attempt to solve prob^ 
lems. These Include; 

Checking the outcome of any attempt to solve the problem, planning 
one's next twive, tiKmitoring the effectiveness of any attempting 
action, testing , revising , and evaluatins^ one's strategies for 
learning. (1980:6) 

Examining the problem solving performance of the Language Students in 
thefie computer sessions. It iimu^d be possible to conclude that they lacked 
metacognitlve abilities. Their way of structuring the game playing situation 
does not, on the surface, suggest that they understand the demands of the task 
in relationship to their own abilities. They did not exhibit the same kind of 
checking, planning, monitoring, testing, revising and evaluating strategies 
that were used by the Control Students in learning these games. 

Once a deficit Is located, possible causal relationships are drawn 
between this deficit and known problems with language. In the example used, 
!n#*tar(jgnltvf* deficits could be related to language problems in at least two 
w^yn . 

, 15 
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fll^^ig^j;^: j^etiEiting^^, Ial Jtn aiiftBiye that Jtbe^ jark nw^tacoyii ti;i^ 

X« the direct reHS^ule of ttie la^tiage fi]^<^I^;»^_l^ ic^i^i of the 
menc l8 aa Collonsi Because the stikUmcs have siore dlfClculcy In represent jUiS 
i4eM to themelves vesriwlXy or are less able to use language to regulate 
Hheir l»ehi»rior t It b6ooiBea>B»)re 4i£4Eicul€^ £^ 
ttotit^ a^ checking behavior « 

Conversely t It could be claiac^ that the lack o£ TOtacogaitlve skills are 
themselves respoaslble £or the linguistic problems* In this case, the logic 
would be that netacognltlve skills are necessary £or organlsijo^ ideas and 
coordinating the rules of the language to pr<^uce acceptable utterances* 
Therefore, deficits in mtacc^nltive skills vill be omnifested in difficulties 
srtth linguistic expression and deciding* ^th these foraulations interpret 
the absence of a behavioral display in one setting as evidence for a general 
deficit. 

fkjt by examining the i«hole systesa of behavior of Che Language students in 
these gai^ playing situations, it Is clear that they were ei^aging in metacog-' 
nltlvc activities and doii^ so very skillfully. However, their checking, 
planning, monitoring^ testing, revising and evaluating strategies are directed 
at another aspect of interaction. The Language students have different goals 
that «inperceded playing the game mil. They vere actively working to con- 
struct ± situation In which the y did not have to face doing things that they 
did not believe that they could do »ell . For them, the nc^lnal task of the 
ci>mputer game is secondary to doing wll in a larger context (Blrney, Burdick 
& Tecran, 1969). In sociological terms, they %^re primarily occupied with 
"p/ts5*tng and managing'^ the scene (Goffman* 1959; Carfinkel, 1967; Edgerton, 
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^"^-yi^-^'is^-^^'T^'^ — ' ~7- ■ ■ ■ •■ * . ^ ..... ■ . . / ; ■. " .. r^' ^. 
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t|» fa^ <ri)^rv^^ in tiieir ^ TOWt^^j.; 

'^-J^v'"':?::::.: frequcmc questions ^ouc session ptoteAwM^^ their \ferbalizatlocis ^cmt belto^ ^ ^ : v 

with wmild ytesv^ MpmciMXlj in tJmix 

for--. :«/9i44^-v -sti;iiaci^^ ^sre-- jJjkeiy^ ^laR^- -, ----.i^ 

t^^^ Strategies be dlseiissed lit the £oIXc»rii^ sections* 

;7 V 7 1., : 1^ Strategies of tiie taiwus^e Stmteats during the Cwyarison Stwty 

F: If «e chsnge the focus of attention to hem ttM Language students were 

! - «anagiag the larger Bc^mm^ then the causes of soi» of the lnc<»slst<aicies in 
;p - their behavior hec<^ clearer « Iheir actions can be interpreted in terms of 

strategies for aanaglng the situation to pass as ccmpetent students* 

Strategies for Avoiding Reading « The students in the Language group were 
avare of their reading difficulties and they actively avoided situations that 
required readings One fiay they did this was to claia to know how to play^ 
bypassing the Instructions and then seeking i^ult help after the game began* 
When the help they received was directions to go back through the ccmputer 
Instructions 9 they had various strategies for assuring the co^presence .if the 
adult to help thea through the instructions* In one case when the expcri^ 
tnenter was trying to encourage a language dyad to liork together one of the 
students , clearly frustrated with the comprehension aspect of reading, 
announced that the game was not fun as had been premised* In effect she was 
saying that if the experimenter didn't give her the form of help she wanted 
Imediately, she would not continue in the situation* It may well have been a 
bluff which the experimenter could have called by Inviting her to return to 
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the claa^roo^t but th« wp^tUmtit^t c0ul4 not afford to £liid out aod th^ child 

Stracegies for Awidjng Failure * It is poMible that the iaa^r<^riate 
^choice of high g<i» levels ties not the result of ptnr prc^l&k framing skills 
I^^P^ji J?^^^^?^ Jfsrtiallj faiJ^ure juui atrat^iets for 

avoi4Xi^ failure (Birtieyt &irdlck & Tecrant i1^9>« Flayii^ at a level so easy 
^jcbat ever ycme era do it or at level a» dif£tcult that few cffii succeed provides 
very little luforBatipa about the sid.ll of the player* If one is tmcertain 
about one's ability at a level that is described bb easy^ then a possible 
Strategy for avoidiog evaluatloti Is to persist at the most difficult level* 
l£ one tries but does not succeed on the most difficult task the failure is 
not attributed to lack of skill on the part of the player but to the difficult 
nature of the task* If one persists at a gsro that is too hard, he can alvays 
believe or assume that others believe that he would be able to do much better 
on the easier level* Another stratify the Language students sometlsie used to 
avoid failure was to give up on the game as defined by the computer and rede- 
fip^ it so that they were successful* 

St rategies for Avoiding Peer Instf uctlons * The Language students used 
two different strategies for avoiding the teacher-student role relationship* 
The first was to claim to know how to play before the student teacher had pro-* 
vided sufficient Instructions- In a teaching situation t the teacher needs 
feedback from the learner on what they know and don't know* The language stu-^ 
dents avoided the interactive work required by claiming to know how to play* 
They were more Interested in playing the game than helping to elicit the 
information from their peer. The peer teacher Vds« like the adult* someone 
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else to do the work« ayikif^ it usmecedsary for the learner to figure out lAat 
bb^ goal of the g^sro xmd ot i^y a glveu procedure 8t»uld be folIcwe4« 

The language stiidents n^ere also less likely to oafce good use of fi^er help 
^iifaito It Mas of feted* The second strategy for avoiding pneer ins tract iod i«a8 to 
chall«tge the, te a ch e r /s ^sbilitf to teach alTO S t before . the i:eacher bad an 
of^rtunlty ta ^^laln the g^e* learner t set on **not 

iHtmderstanding^^ tried to establish aiult help m the only imy to learn the 
gaM- Oi^ «ay to urderstaml tbis behavior is that the stwient in the role of 
learner say not nant to be in a situation where his peer can out perfom him^ 
By challenging the peer teacher's ability to teach^ the student moves the 
focus of attention lt<m his owi ability (or inability) to learn the gmes and 
focuses on his peer's ability (or inability) to teach* Children «^o have been 
set apart frott cheir peers as learning disabled « are likely to have learned 
from experience not to acknowledge when and %4iat they do not understand and 
how to restructure an event such that their perforoance is not the focus « It 
Is likely that such revelations arong their peers have often been more painful 
than productive* 

Strategies for Avoiding Language as a Form of Mediation « While the 
Language students actively elicited adult help, the form of the help they 
sought was not verbal mediation* They did not commonly locate the source of 
thf^ir problem nor the kind of help that they needed* Instead, they used more 
general strategies for eliciting adult help* For example » they would request 
the adult Join them in playing the game* or show them how to play, %rithout 
specifying what they did and did not understand* Since the session procedures 
included the instruction to try to figure the game out themselves and only 
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request help when they could not understand s<me P^^t of the task, general 
requests did not bring the kind of hel{» thst they needed « In these sicuaclons 
the iftdalt either redirected tlmi to the cosfiuter or to their peer teacher to 
fif^ure the gaiae outt or tri^ to get th«i to 1>e verbally explicit «^ut their 
a^eda*^ Their way of avoiding this request was to continue playing^ selec- 
tively ignoring the (Rations cf the researcher « In these situations, they 
ii^ re less likely to respond to elicitations or to produce the kind of back*^ 
channeling signals that indicate that they vere llatening to vhat was being 
sald« 

Their notion of adult help was not as an information source ^ich pro- 
vided verbal help. Instead they tried to appropriate the adult as a problaa- 
solving tool that uould do the work for them* After direct efforts to elicit 
help, they would becc^Bte oore passive waitii^ for the adult to do the problm- 
solvlng for them. Rather than problems-solving guidance, they were trying to 
rearrange the contextual situation so that the need to probl»i-solve vanishes. 
They did this by taaintaining the presence of the adult i4ille continuing to 
play aimlessly waiting for the adult to assess the problra and provide the 
solution* 

As the language cBeasures Indicated, the dysphaslc children had more trou- 
ble using language to convey information and share ideas. They did have stra- 
tfc^gU^H for getting through situations without making their difficulties overt* 
An example of peer interaction from the first cooperative session of Len and 
Bob demonstrates the use of such a strategy- In the first exposure to the 
'*Harpoon** game, Len made some reasonable » but different, inteiTpretations of 
ihe game world presented. He apparently did not understand the m^faning of the 

40 



word ^'harpoon** but never acknowI«dged this to either Bob or the adult. He 
vatched a s^ffiipXe gaae la which a sovlng atroir (harpoon) appeared alN^ve a line 
tlrawltig labeled **C^ BO&T^ and i^^ved toimrd a solid trlaagle (shark tin) 
located at the center of t«o Intersecting lines (radar) • In the £lrst display 
the game screen the solid triangle had been labeled as "TEE SHARK*^- Len 
Interpreted the screen In a different way. He assumed the arrows were the 
sharks and that they were trylt^ to '^blow up^ the thing in the center of the 
screen which he soaetlmes Indicate as their location « lAiile Len's interpre*-^ 
tatlon of the goal of the g^&e varied t at one tlae he stated it as "having the 
sharks get irtiatever the thing in the middle represfmted*" 

That a Language child would Ignore literate clues and form a series of 
alcernative interpretations Is not particularly interesting In Itself. What 
is interesting is the interaction between Len and his peer« Bob* Bob gave no 
indication of his perceptions of the game* He neither agreed or argued with 
anything Len asserted* Both students crntlnued to initiate interaction %^lle 
trying to learn how to play this game* Neither made any attempt to convince 
the other of his perspective* In fact* neither boy made any attempt during 
the game^playlng phase to determine the other's Interpretation of the game or 
to discuss how they might wrk together to figure out how to play the game* 

Wht*n the adult came in to make sure that both students understood the 
gfimt?« Hhe was not aware of Len's alternative understanding* When the first 
question that might reveal Len's alternative Interpretation was asked » Itob 
qui kly supplied a response that was consistent with the researcher's 
lnt<Tprt?t4t Ion. This suggests that he had held this conventional view of the 
i^^.imt* «1#*splt** L^n's ronstructlon. Wille Len looked a little surprised by Bob's 
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renpaase and the approval he received, he did nothing to indicate chat he did 
not agree vlth thlid vle%r or that he had entertained an alternative accounts 
By not challenging or making evident different Interpretations » the studeats 
are able to **pas9** aa having understood all along* 

What is similar about all these strategies is that together they con- 
struct a situation that the Language students can manage* These students did 
not lack metacognltive skills of monitoring, checking evaluating, and plan- 
ning, they were Just employing th^ in a different way than the control stu<^ 
dents p In order for these skills to be used to solve the problaas we had 
posed, some of these other issues wuld have to be minimized* A goal of the 
Training Study was to change the structure of the interaction to encourage the 
Language students to apply metacognitlve strategies at the level of problem- 
framing. 

The Results of the Tralninji^ Study 

The Training Study provided further evld#*nce that these students did not 
lack metacognitlve skills. With a minimal amount of training, the Language 
fitudents were able to internalize strategies for game playing from the com- 
puter and strategies for teaching from an adult and apply them in the 
appropriate context. They also improved their problem solving social and 
lan^uag** skills. A paper and pencil post-test demonstrated Improved arlth- 
m^C i ^ Hkills. The training study also placed students In a situation where 
Che goal they sought could best be c- .csspllshed If they cooperated with their 
p**t*rs- ThlH required cooperation resulted In more* language use then fre- 
quently accompanies classroom lessons* Students also monitored the perfor- 
if ti^ivlr p»fer**» often reducing th^> ne^^d ior .idult supervision and 
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guidance* 

This ability to benefit trom iostructian on a central part of the curri*- 
culiA like arithmetic is a very {>oaitive finding t as it has i^^Mrtant ramifl^ 
cations for designing educational programs for children with language prob^ 
lams* 

EI»}CATIOKAL IMPLICATIONS AND CONCLUSIONS 

A major educational Issue that has t>een central to this work is the way 
that dysphaslc children react to failures* the reluctance of these children 
to engage tvt a given task has been examined in light of their concerns for 
passing as normal « The first part of this section will discuss ways to use 
the skills that these children have displayed to draw thra into educational 
experiences rather than allowing the children to find creative ways to avoid 
them. Another issue that is addressed is the consequences of grouping chil- 
dren %rlth Language problems together for instruction* The final section 
discuss«f«i some ways In lAlch small compute? 8 can be used to both promote 
social Interaction and individualize the Instruction of children In special 
edurat Ion . 

The Consequences of Failure 

Inability to accomplish a task is not, in itself, a failure. It is only 
when a person or others observing that person define non-^attainment as failure 
that it comes to have the consequences that are often associated with failure. 
Children In special education classrooms have come to know the consequences of 
failur*». By not doing what they were expected to do they have been labeled 
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and segregated iaco saall classrooms. Chances are chat they do not have a 
good fotaulaelon of iihat it ima that they ild different that led to this 
consequeoce « 1%ey do acquire some general foraulatian o£ their problem from 
parents^ teachers and peers such as "not heli^ very mart** or "having trouble 
learning Hov to read". These general formulatloas of the differences betv^eea 
theiBselves and their unlabeled peers often serve as guides to the kind of 
situations they will have to avoid in order to pass as normal. 

The problem is that in trying hard to pass as normal » these children 
often *'pass out" of imtmrtant learning situations* If they aren't trying t 
thi^n it is hard to determine whether or not they have the skill to acccMpllsh 
a task, "Sfot trying" is only one of many ways to pass out of a learning 
situation. Several different kinds of avoiding strategies used by the chil^ 
dren in this research have already been discussed. 

Th<? point is that these children wrk so hard at trying to hide their 
perceived inabilities » at passings that they refuse the kind of help that is 
crucial If they are to Xeani* because their formulations of tJheir problems 
are often very broad ^ they avoid many situations in vhich they might have oth- 
erwise done well. 

In addle Ion V educational programs are not particularly sensitive to the 
problt»m t»f passing. Most of the knowledge imparted in schools is acquired 
through the medium of reading- If a child is actively avoiding reading, then 
he avoiding a great deal of what is he needs to learn in school. 
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There are two recCTStendatlons thac follow £rom these observations. they 
-dr« closely related mnI describe a syst4» of InteraetiM that f oeus^ oa the 
use of {positive skills to overciffle handicaps* 

the first recomendatloQ la to utilise a child ""s strengths to teach thes 
knowledge « If a child is tuivic^ trouble with reading and language « it is not 
necessary to make all forms of knowledge acquisition depend on reading C;^kllls# 
By decoupling readiiqs fr<» knowledge acquisition these children are likely tc 
discover areas In idiic!; they do eKcepclonally well. Oilld*"en labeled dys- 
phaslc generally do well on the klrd of tasks that sake up the performance 
scale of IQ tests. These skills are not sjrsc^aBtaticaT ly usti»l to help design 
educational programs. Finding areas of expertise Is important because Lt In 
easier to accept help in samn areas if you are able to offe^ help in others. 

This research has demonstrated chat computers can be used to accomplish 
this educational goal. Educational software can be designed to provide expo-> 
sure to a wide range of topics as well as simulations of important activities. 
It also can do so *^th a mlnlnum reliance on text. As we have sho^^, compute 
era can be programed to interact with the ability lev^^l of che student so 
that they receive the kind of help they ne^d. The confidenrd that children 
gain from doing well on some tasks will help provide the courage to undertake 
othet s * 

The second recoraaendat Ion is to redirect these childr^r/s iKcacognltlve 
or passing skills froip task avjldance to task analysis. To do this, the trad- 
itional fj ru^ ture of classroom lessons must be reorganized. Children need to 
be encouraged to help organize thelt lessons, to monitor their behavior, to 
f hff k <ind *»valuate their progress, to plan for the next activity. Current 
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educacional progr^s for these children prcmoce error-free leemlag of iso-> 
lated skilLa. It is teacher structured and requires only the repetition of 
previously presented jh^tetlAl hf the atudenc. A side effect of this siethod of 
4^ducation Is thac rh« children learn to fear wrong ansners* If they do not 
"^lloif the correct anati^r or fear that they ifill act know an answr, then they 
vprk /ery hard to ;^et out of the task altogether* They frequently succeed 
ualng 41aruptl /e hehavlor that is taken as further evidence of their learning 
prdblem^ 

One way to use «^at have been called setac<^nitive skills In the service 
of education ia to have children evaluate their ability before they attempt 
each task* When the child faces a taskt evaluates it as difficult, and then 
does poorly cue cnild was right in an important «my* The child should gain 
approval for thi« knowledge* *^Being right** ^bout the task being difficult, 
makes it po:isib\^ to ^ try a task in %rfiich one suspects they may not succeed 
without soise of the negative consequences of failing* Vh^en the child is right 
about a cask being difficult t then the scarce of the difficulty can be sought* 
Again the chilo in be a valuable inforaant on the nature of the difficulty* 
If the child does succeed in the task, then he or she was wrong about the 
evaluation yet gains approval tor beini^ ibie fo do the task* This procedure 
will help the child to understand that bein.^ ^ong is not sosething to be 
feateti. In either case the child remains in the cask, a necessary condition 
for lT»arning« Just as in ccmpetitive races in which the winner if the one who 
can fflost ar^-urately ^dict his 4i>r her runn^.Wy tine, chlliren could be 
rewarded for accurately monitoring their o%m progress* By utilizing these 
skills In the educational process, they are less likely to be used to subvert 
thf process* It 1^ .•.V^': ;t^ry important that these children develop an 
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accurate knowledge or eheir lisiltaCloas as wll as their screogths* 

Teachlfif Is sade easier i^kieia the students can COTSwilcate their under*- 
standing of the tsaterlal aiul the ^uree of «u:y confusion to cKelr teacher* In 
. order to learnt one mut be vUlii^ to adtelt Ignorance « Giving students an 
Important role in the edticatl<mal process may increase their courage span ena* 
blit% chem to risk revealing weaknesses so chat they may then learn* 

One way to tmderstand the reccm^ndatlon l^ltig made is to draw a com- 
parison hecii^en {^ysical and mental handicaps* &ippose a child coses out of 
an accident with a paralyzed leg- the prognosis Is that the child might, by a 
aeries of eacercises, be able to regain control of the leg* Sow suppose 
further that this patient is put into an intensive program of ph^ical 
therapy. In this program the whole body is held nationless so the patient can 
concentrate on trying to move the paralysed leg. He is instructed to begin by 
trying to move only the toes« Wiile the patient does make some progress in 
learning to wiggle his toes, he beccmes frustrated by the slow progress. He 
comes to believe that he will never be able to move the leg* As treatment 
continues the rest of the body becomes so weak that it becomes increasingly 
mure difficult for the child to stand up* In fa^t, the child comes to believe 
that he will never be able to walk and refuses to try* In this cas€> we would 
be fairly sure that the paralysis is not spreading, and that the method of 
treatment is at 2ault for the degeneration of the child'' s physical skills. 

It is not likely that such a program would have been designed for our 
imaginary patient. Instead, the kind of treatment that «rould be seen as most 
etfecti/e wuld be one that got the child to experience walking as soon as 
p4>!SHlbU' with whatever support was necessary to take the place of the 
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paralyzed leg« TYie child would be taught to walk focusing on the abilities 
'tliat are uader his c<miaiid ax^ ^muld be helped to mi^rstaiid the extent of hla 
hdndlr^ap and wyg to deal vith It effectively* the we of a aupport syatoi 
for the leg vould not preclude efforts to help the child regain use of his leg 
jfaiiile cimtinuing to use the rest of his body. Instead, the child would work 
on iQovlug the leg within the i^ole sysres of physical au3vesent and not as a 
step by step program of Isolated fiuacXe contractions* The support system for 
the paralyzed leg would become mot^ ^nd mre. flexible as the patient regained 
control of the wiscles« 

How does this situation help us think about children with language prob- 
lems? These children have had trouble acquiring language and learning to 
read. Like our phys leal ly^lsab led patient the prognosis for the language-^ 
disabled student Is unclear; the probl^ may go away with the right kind of 
'^exercise** or it may not. The traditional approach by schools is to instigate 
an Intensive language remediation program* la these programs the children 
receive concentrated individual Instruction in language arts while other 
school subjects are dealt with only superficially in the belief that reading 
and writing are so basic that not much can be done until the children acquire 
theae skills. Just as our patient had to begin his recovery by wiggling the 
toes, Che language student ^as to begin by practicing sound-letter correspon- 
dence and decoding skills learned In sequence, because higher-order skills are 
dependent on them. These children, lika our imaginary patient, get frustrated 
with their slow progress* They begin to believe that they will never read and 
refuse to try. Not only do they give up on reading, but, like our patient who 
Rives up on walking, they stop all effort to learn when print is a part of the 
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There la an latpotcant difference in the caufiality Inferences trhat are 
dravn froa theae parallel exaaplea« In the exaaple o£ the physically handi- 
capped person it iras the laetfaod of traatseiat that is lamed lately questioned 
%Aien the patient falli^ to ahoir progress « learning probl^a of children In 
special education are rarely seen as a result of the oethod of treatment* 
Because iie have such an unclear notion of nhac causes the difficulties in Che 
first place « It is easy to locate the difficulties as a failure of the child. 
II the child does £uot learn, under these coiuiitlonsy it is taken as evidence of 
a tm>re general learning probl^. It is almost always the child rather than 
the treatment that is seen as the source of the difficulties. 

Looking back to the TOthod of treatment that seemed more appropriate for 
our imaginary patient, we can make some suggestions for effective educational 
programs. If the goal for the patient %tts to learn to ualk vlth a paralyzed 
leg* the goal of these children irould be to learn to engage in learning 
aciivlties la which linguistic and literacy skills play and important role. 
They mu8t be helped to read despite their linguistic or reading problems. 
Just as the patient needs support to begin walking, these children need sup-** 
port to participate in learning environments in school, lliey need to know 
that while they are having some difficulties with language and reading, they 
can learn. This means that knowledge: acquisition must to same extent be 
decoupled from readings Children need to be encouraged to use and develop all 
the sltllls they have to acquire knowledge* This does not mean that reading or 
language instruction arc not important* It does mean that a different method 
n^eds to be used to teach these skills « Instead of breaking skills into iso- 
lated components each of which is mtsanlngless by Itself, our approach would be 
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to eogage these children la the whole activity of learning In i4ilch reading 
jj^laya a part« Within the i^ole aystea of learning tbeaa children not be 

able to carry out all the taaka at the outaet* tkay iflll need to be support^ 
uhlle they do as mtch as they can* As skill builds, so will self-confidence, 
and the children vlll be able to take over iMre «id iMre aspects of the task 
until hopefully the support is no longer need^« In this i«sy a **2ooe of prox-* 
Inal develo|Hiie^t^ (Vygotsky* 1978} would be created for these chlldr«i« 

The qtsestlon that remains is hon to provide the kind of su^iport that frill 
help rather than cripple* A good wKlel of how this Is done c<»e8 frcm the 
analysis of the way that Bothers teach their very young children to read 
(tiinlo & Bruner, 1978} • They don't start «rlth a book of blank pages and teach 
Che child to turn thaa one at a tl«€. They start with a book that they will 
enjoy reading and help the child to participate in whatever way is possible* 
At first the mother does most of the work, reading the %»)rds, pointing to the 
pictures, asking the quest lona, and even providing the answers to these ques-* 
tioHB. The chlld^'s role at the beginning Is very limited* ^en the child 
begins to point or make unintelligible responses, the fiN3ther encourages the 
child iQcerpreting the responses* Slowly, as the child is able to take on 
more of the actions Involved in reading, the tether takes a more and nwre pas- 
sive role, providing encouragement ^d approval* But from the beginning the 
child has always been involved in the activity of reading with mother, and not 
simply getting ready to learn how to read* 

This same model could be used with children with special problems* It 
would not require one to one interaction with an adult* Other children^ as 
well as computer programs , could be used to help create a ''zone for proximal 
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developBient" for these children, teaming eaviroimeats in ^ich children with 
language difficulties are able to contribute ^at they are capable of and 
observe s^Axat they need to learn, are likely to lead to skill developaent yfith 
less frustration than current approaches ♦ 

gdueatlonal Grouping of Children vtth Special Weeds 

the pattern of language errors and the high dependency of the dysphasic 
children on adult help suggests that the alucational practice of grouping 
these children together In s»all nus^ers for instruction has sfme undesired 
consequences • 

One problem vlth grouping children vith language problms together is 
that the children are continually exposed to deviant language samples. Since 
language acquisition depends on exposure to language, grouping children with 
deviant language together may contribute to their problem because they do not 
get an opportunity to llfften to good speech mcKiels from their peers. The 
errors listed for each of the children were v^ty similar and in some cases the 
same Incorrect phrases were used by different children. 

Another effect of homogeneous grouping of children Is that vrtien difficul- 
ties arise with lessons, the children are less likely to be able to help one 
another* Thus, the dependency on adult help that was found In this research 
develops* It has been observed in other research studies that children with 
Learning disabilities know what kinds of activities are likely to be difficult 
for them and develop strategies for dealing with these situations (Cole & 
Traupmann, 1980)* For example, a learning disabled child, Adam, could not 
read very well* As a TCmber of a cooking club he was able successfully to 
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hide his reading dlf£icultles by working with a youoger child vho had a hard 
n:ime carrying out directions* ^gether they are able to carry out a task that 
tfould be close to iiqidsslble for either one of cheai to carry out aloue. By 
grouping ^ildren with specific proble»a together tt^y are unable to get the 
kind of help they need fr<» anyone but iKlults« It is possible that i» have 
ignored the ioportance of informal learning that takes place irtien peers help 
one aM>ther« %»CHI^^ni8 grouping of children may eliminate an effective 
channel of education^ peer teaching • 

The reason for grouping children together ^A%q had the same educational 
problems vas so that they could !mk given more individual and nnall group help 
In the same areas • There are a number of ways of accomplishing these goals 
that do not have the negative consequences that have been descrlbeci« One is 
to group children heterogmieously in the special education categories* In 
this configuration children with different skills could be used as peer 
exp«irts to help other children learn. Yet the classes muld remain small* 
Another solution Is to provide for partial ^Instreamlng* This could be 
accompllahed by flexible grouping of children for different subjects. An 
important component of these alternative groupings could be the utilization of 
small computers for instruction - 

Computers and Education 



One of the initial reactions that people have when computers are paired 
with education la to conjure up the stereotypical vision of a child sitting 
before a computer acting In an almost robot like fashion. This vision of a 
mechanical teacher scares those vho believe that teaching Is an intrinsically 
huBiiin ent erpr Ise • 
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Uhlle coaqpuCera are extresiely useful tools , they do txot have a mind of 
their oim* The children are not interact ii^ with a oachine* "Diey are 
interaction %rlth teachers and programers in ncm real time (Black, Levin « 
Mehan & Quinn, 1982>« Just as iK^Mto enahle students to interact i#ith authors 
iirho are iu>t co-*present in the classrom^ co»{iuters can enable to atudmts to 
participate in lessons that are arranged prior to class tiae* JNiat as books 
ate used by teachers and students to raise issues, provoke discussions and 
provide Information , ccHsputers can be used in a similar fashion* ^t unlike 
books t computer programs can be tailored to adjust themselves to the level of 
the students, providing an Important resource for teachers who WQvk with stu** 
dents of differing abilities* Because computers can also be used as a comnun**- 
Icatlon Mdiuffl betmen teachers and students and m&ong students they can 
create oiorey not less^ networks of interaction* 

Our experience with computers and children during this research and the 
work of other resesrchers exploring the educational uses o£ c(»&puters (Levin & 
Kareev, 1980; Levin t Boruta & Vasconcellos. 1982; Qulnsaat, 1981; Papert» 
1981) has created a completely different image. Because ccMputers are, and 
will coQtlQue for some time to be « a limited resource , children frequently 
work on computers in pairs or smiall groups* Together children discuss » pro- 
pose and check responses to computer questions or problems. They help e^ch 
other resiember Informatlcn regarding the form of Interaction that is alloit^d 
and the location of keys on the keyboard* Frequently interactions vh:.ch begin 
during computer work, continue after the children are no longer vorklng on the 
computer . 
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Vorklng together on ccmputer graee during the training study led to 
£ncreades in Joint ptoblcs solving that may have laqportMt ccmaequencais for 
cognitive d'svelopwemt • Sharli^ the reBponalbillty for failure as veil as euc- 
ces8 secm^ to help the children take the risks involved in trying hard co 
aucceed« These findings and observation suggest that cottputera encourage, not 
inhibit, social interactiona. 

Conclusion 

The children in the language group appear to have problems that cannot be 
said to be language problems alone. In other ways , they act less capable than 
other children. They amy be mislabeled, but they are not misidentlfled. 

They are children who need and can profit frcm educational assistance, 

but not o£ the kind that public schools are currently providii^(« Assisting 

them In their learning, rather than assisting th^ to learn vhat current 

theories say they should learn, appears to be the way to success, theirs and 

ours • 
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